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7KHH[DPSOHVLQWKHSUHVHQWSDSHUZKLFKGRQRWUHIHUWR%RVQLDQ+HU]HJRYLQLDQPHGLHYDOIRUWLILFDWLRQVRQO\DUHJLYHQWRLOOXVWUDWH
PHDQVDQGPHWKRGVRIDFWLYHSURWHFWLRQZKLOHWDNLQJLQWRDFFRXQWWKHLUH[LVWHQFHDVDZKROHDQGLQWKHFRQWH[WRIWKHLUKLVWRULFDO






























 DUFKLWHFWXUDO HOHPHQWV RU H[WHQVLRQV ,Q WKH SURFHVV DQGPRVW FRPPRQO\ WKH DXWKHQWLF YDOXH DQG WUDFHVRI
KHULWDJHIRXQGLQPHGLHYDOVWUXFWXUHV6HH)LJXUHDUHSUHVHUYHGE\PHDQVRIXVLQJPHWKRGVRIFRQWUDVWVDQGDQ
DSSOLFDWLRQRIWUDQVSDUHQWVWUXFWXUHV7KHVHYDOXHVDUHLPSRUWDQWLQHPSRZHULQJOLIHDURXQGWKHPDVWKH\ZLWQHVVRI
WKH WLPHV SDVW DQG DUH DV VXFK WUDQVPLWWHG IURP WKH SUHVHQW WR IXWXUH JHQHUDWLRQV 6XUURXQGHG E\ WKH QDWXUDO
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3.1. Roof structure  







































4.1. Damages to the wooden structure  
'DPDJHV WR WKHZRRGHQVWUXFWXUHYDU\ IURPVXUIDFHGDPDJHV WRGDPDJHVFDXVLQJ WKHZRRG WR ORVH LWVEHDULQJ
IHDWXUHV ,W LV QRW XQFRPPRQ WKDW ZRRGHQ VWUXFWXUHV DUH EDGO\ FRQVWUXFWHG ZKLFK FDXVHV DQ XQIDYRXUDEOH ORDG
GLVWULEXWLRQDQGPD\EHKD]DUGRXVLQWHUPVRIVWDELOLW\,QFDVHRIVHULRXVGDPDJHVLWLVPRVWFRQYHQLHQWWRVLPSO\
UHSODFHWKHZKROHVWUXFWXUHE\DQHZRQH,QFDVHRIPLQRUGDPDJHVRUGDPDJHVLQKHULWDJHVWUXFWXUHVRQO\FHUWDLQ




4.2. Repair by means of reinforcement  
)LQGLQJ WHFKQLFDO VROXWLRQV IRU WKH UHSDLU RI WKH FRQVWUXFWLRQ LV D PRUH FRPSOH[ DQGPRUH GHOLFDWH WDVN WKDQ
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WKDWZD\ LW LVSRVVLEOH WRGHOD\SODVWLILFDWLRQRI WKDW]RQH$SDUW IURPEHQGLQJ WZRRWKHUUHDVRQV IRU WKHQHHG WR
UHLQIRUFHWKHJLUGHUPD\EHJLYHQHQKDQFLQJWKHPRPHQWRIUHVLVWDQFHLQWKHFURVVVHFWLRQRUHQKDQFLQJWKHULJLGLW\
RIWKHFURVVVHFWLRQ(,7DNLQJLQWRFRQVLGHUDWLRQWKHPHFKDQLFDOSURSHUWLHVRIZRRGWKHUHDUHUHTXLUHPHQWVZKLFK
WKHPDWHULDOV XVHG IRU UHLQIRUFLQJ VKRXOG KDYH D KLJK GHJUHH RI HODVWLFLW\ D VXIILFLHQW GXFWLOLW\ RQ WKH YHUJH RI
EUHDNDJHDNQRZQSRLQWRIEUHDNDJHUHVLOLHQFHWRIDFWRUVIURPWKHHQYLURQPHQWHVSHFLDOO\KXPLGLW\HFRQRP\DQG
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WKHDELOLW\ WREHHDVLO\ LQFRUSRUDWHG IRUDTXDOLW\DGKHVLRQ WR WDNHSODFH7KHPRVWFRPPRQO\XVHGUHLQIRUFHPHQW
PDWHULDO LV WKHVRFDOOHGFRQFUHWHVWHHOLHUHLQIRUFHGVWHHOURGVDV LW LVDYHU\HFRQRPLFDODQGDYDLODEOHPDWHULDO
ZKLFKLVDOVRHDVLO\LQFRUSRUDWHGDQGHUHFWHGDQGZKLFKKDVEHHQXVHGIRUDORQJWLPHVXFFHVVIXOO\7KHEHVWTXDOLW\








SUDFWLFH LV QRW PDVVLYHO\ RU VHULDOO\ DSSOLHG 7KLV SURFHGXUH KDV SURYHQ WR EH TXLWH HIILFLHQW ZKHQ LV FRPHV WR
VXEVHTXHQW UHLQIRUFHPHQWRI WKHDOUHDG\FRQVWUXFWHG VWUXFWXUHV)RU WKDWSXUSRVH D FRPPHUFLDOO\PRVW DFFHSWDEOH
VROXWLRQLVDSSOLHGUHLQIRUFHGFRQFUHWHVWHHORIYDULRXVFURVVVHFWLRQV,QWKDWFDVHVLPLODUO\WRFDVHVRILQWURGXFLQJ
QHZPRGHOV LW LV QHFHVVDU\ WR DGPLQLVWHU WKH LPSOHPHQWDWLRQRI WKH SURFHGXUH FDUHIXOO\PHDQLQJ WKDW UHLQIRUFHG
FRQFUHWHLVODLGLQWRVTXDUHJXWWHUVZKRVHGLPHQVLRQVQHHGWREHELJJHUWKDQWKHUHLQIRUFHGVWHHOE\DWOHDVWPP7KH
FRQQHFWLRQ WKDW LVHVWDEOLVKHGEHWZHHQUHLQIRUFHGVWHHODQGZRRGLVDGPLQLVWHUHGE\ILOOLQJ WKHJXWWHUVZLWKHSR[\
UHVLQ,QWKHSURFHVVRILQFRUSRUDWLQJUHLQIRUFHGVWHHOWKHSUHVVXUHVKRXOGEHEHWZHHQ03D
4.5. Reinforcing compregnated girders  
&RPSUHJQDWHG VWUXFWXUHV DUH XVHG GXH WR WKHLU TXDOLW\ PHFKDQLFDO FKDUDFWHULVWLFV LQGXVWULDO SURGXFWLRQ WKH
SRVVLELOLW\ WR XVH YDULRXV VKDSHV IOH[LELOLW\ DQG WKHLU DFFHSWDEOH UHVLVWDQFH WR FKHPLFDO LQIOXHQFHV 7KHLU EHDULQJ














RI WKH WHQVLRQHGSDQHO WKHPDLQJLUGHUDQG WKHMRLQWVHOHPHQWV± WKHVRFDOOHGGRZHOOHGMRLQWV7KHMRLQWV MRLQLQJ





WUDGLWLRQDO PDWHULDOV UHSUHVHQWV D VROLG JURXQG IRU PDLQWDLQLQJ RU UHVWRULQJ SDWWHUQV DQG YDOXHV RI WKH PRVW
UHSUHVHQWDWLYHV\PEROVRIWKHLUWLPHEDVHGRQZKLFKKLVWRULFDOSHULRGVWKDWIROORZHGOHIWWKHLURZQVSHFLILFIHDWXUHV
,Q WKH SURFHVV DSDUW IURP WLPH DQG ILQDQFLDO VXSSRUW LW LV QHFHVVDU\ WR SD\ SDUWLFXODU DWWHQWLRQ WR GHWDLOV LQ D
SURIHVVLRQDODQGFUHDWLYHZD\LQRUGHUWRSUHVHUYHWKHUHFRUGHGWUDFHVDQGOD\HUVRIWKHLUKLVWRU\,QWHJUDWLQJWUDQVSDUHQW
PDWHULDOV ODPLQDWHG DQG WHPSHUHG JODVV SOH[LJODV RU SHUIRUDWHG WUDSH]RLGDOPHWDO VKHHWV ILJXUH  VXSSRUWHG E\







KHULWDJH VWUXFWXUH ZLWK D WUDQVSDUHQW URRI PDGH RI OLQHDU EHDULQJV  ILOLJUHH FDEOH FRQVWUXFWLRQ DQG VWUXFWXUDO
ODPLQDWHGJOD]LQJJODVVSDQHO[ODPLQDWHGZLWK39%IRLOKDVEHHQSURWHFWHGLVJLYHQLQ)LJ
$SSOLFDWLRQVRIDFOHDUGLVWLQFWLRQEHWZHHQROGDQGQHZVWUXFWXUHVDUHIRXQG LQFRPSOH[ WUDQVSDUHQWZDY\URRI
VWUXFWXUHVSODFHG DERYH WKH5RPDQ UXLQV LQ WKH(O0ROLQHWH$UFKDHRORJLFDO3DUN LQ&DUWDJHQD6SDLQ)LJ7KLV
VWUXFWXUH LV RI D VSHFLILF DHVWKHWLF DQG IXQFWLRQDO TXDOLW\ ZLWK SURPLQHQWO\ H[SUHVVHG GLIIHUHQFHV DQG LQWHUHVWLQJ




















7KH OLJKWPHWDO URRIVWUXFWXUHPDGHRISULPDU\DQGVHFRQGDU\,13HOHPHQWV LV VXSSRUWHGE\DQHWZRUNRIFDEOHV
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DQFKRUHGWRDVWHHSFOLII)LJ7KHURRIVWUXFWXUHVXSSRUWVDVHPLWUDQVSDUHQWURRIPDGHRIZDY\SRO\FDUERQDWHVKHHWV
FRYHUHGE\DPHWDOODWWLFHWRZKLFKSDUWVRIVWRQHKDYHEHHQDGGHGLQVRPHSODFHV7KHSHEEOHVKDYHEHHQGLVWULEXWHG


















WKHEDVWLRQZDOOVZLWK LQQHUVXSSRUW LQVLGHWKHEDVWLRQ7KHSRUWDEOH WUDQVSDUHQWVXUIDFHVDUHPDGHRI[PP









































RI KHULWDJH VWUXFWXUHV UHYLWDOL]DWLRQ 7HFKQLFDO IHDWXUHV DQG SURSHUWLHV RI WKH PDWHULDOV DV ZHOO DV WHFKQRORJLFDO
SURFHVVHVDOORZIRUPRUHSUHFLVHO\GHILQHGDQGTXDOLW\VROXWLRQVLQWKHSURFHVVRISURWHFWLRQDQGUHKDELOLWDWLRQ7R
LPSUHVVDILQJHUSULQWRIWKHSUHVHQWRIVRPHWKLQJQHZVRPHWKLQJGLIIHUHQWIURPWKHH[LVWLQJZKLFKGRHVQRWGLPLQLVK
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